In this paper, we explore several statistical methods to find solutions to the problem of query translation ambiguity. Indeed, we propose and compare a new possibilistic approach for query translation derived from a probabilistic one, by applying a classical probability-possibility transformation of probability distributions, which introduces a certain tolerance in the selection of word translations. Finally, the best words are selected based on a similarity measure. The experiments are performed on CLEF-2003 French-English CLIR collection, which allowed us to test the effectiveness of the possibilistic approach.
Introduction
With the huge expansion of documents in several languages on the Web and the increasing desire of non-native speakers of the English language to be able to retrieve documents in their own languages, the need for Cross-Language Information Retrieval (CLIR) System has become increasingly important in recent years. In fact, in the CLIR task, either the documents or the queries are translated. However, the majority of approaches focus on query translation, because document translation is computationally expensive. There are three main approaches to CLIR: Dictionarybased methods, parallel or comparable corpora-based methods, and machine translation methods.
The Dictionary-based methods [16] [14] are the general approaches for CLIR when no commercial MT system with a recognized reputation is available. Several information retrieval systems (IRS) have used the so-called "bag-of-words" architectures, in which documents and queries are decayed into a set of words (or phrases) during an indexing procedure. Therefore, queries can be simply translated by replacing every query term with its corresponding translations existing in a bilingual term list or a bilingual dictionary. Nevertheless, dictionary-based methods suffer from several difficulties such as: i) no translation of non-existing specific words in the used dictionary; ii) the addition of irrelevant information caused by the intrinsically ambiguities of the dictionary; iii) the decreasing of the effectiveness due to the disappointment to translate multiword expressions. To reduce ambiguity, one may adopt a corpus-based approach.
In corpus-based methods [17] , a set of multilingual terms extracted from parallel or comparable corpora is exploited. Approaches based statistical/probabilistic method on parallel text written in multiple languages with the intention of selecting the correct word translation provides a good performance, but they suffer from many drawbacks. Firstly, the translation association created among the parallel words in the text is generally domain restricted, which means that accuracy decreases outside the domain. Secondly, parallel texts in different pairs of languages, are not always available.
In machine translation (MT) techniques [5] [13], the main aim is to analyze the context of the query before translating its words. In fact, syntactic and semantic ambiguities are the principal problems decreasing MT performance. Besides, MTbased approaches suffer from several others limits decreasing the effectiveness of CLIR. Firstly, MT systems have serious difficulties to appropriately generate the syntactic and semantic analysis of the source text. Secondly, full linguistic analysis is computationally expensive, which decreases search performance.
In fact, query translation approaches need training and matching models which compute the similarities (or the relevance) between words and their translations. Existing models for query translation in CLIR are based on poor, uncertain and imprecise data. While probabilistic models are unable to deal with such type of data, possibility theory applies naturally to this kind of problems [8] . Thus, we propose a possibilistic approach for query translation derived from a probabilistic one using a probability/possibility transformation [6] . This approach begins with a query analysis step, then a lexical analysis step, and finally the selection of the best translation using different similarity measures. This paper is organized as follows. Section 2 details our approach which is experimented in section 3. In section 4, we conclude our work and give some directions for future research.
2
The Proposed Approach
We propose a new possibilistic approach for query translation in CLIR. The proposed approach is an extension of a probabilistic model proposed by [12] into a possibilistic framework, using an existing probability/possibility transformation method [6] . In this approach we used a greedy algorithm to choose the best translation [12] . The calculation of similarity between the terms and the cohesion of a term x with a set X of other terms are two essential steps before selecting the best term translation. In our case, we used the EMMI weighting measure [15] to estimate the probabilistic similarity between terms. Then, we extended it to a possibilistic framework (EMMI-POSS) using
